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MOBILE FURNACE AND METHOD OF FACILITATING 
REMOVAL OF MATERIAL FROM WORKPIECES 

[001] This application is a continuation-in-part of co-pending Application 
No. 10/286,855, filed November 4, 2002, which is a divisional of co-pending 
Application No. 09/640,704, filed August 18, 2000, the entire contents of which are 
hereby incorporated by reference and for which priority is claimed under 35 U.S.C. 
§ 120. 

FIELD OF THE INVENTION 
[002] The present invention relates to a mobile furnace for facilitating the 
removal of foreign material, such as coatings, from workpieces, and a method of 
facilitating the removal of foreign material from workpieces. 

BACKGROUND OF THE INVENTION 
[003] Many items, such as tools, automobile parts, fixtures, etc., have a 
metal structure that is combined with comparatively less durable parts or 
materials, such as coatings, gaskets, fiberglass, enamels, paints, etc. In general, 
the less durable parts or materials in such items deteriorate more quickly than the 
metal structures that they are combined with. Rather than discarding an item 
when the less durable parts or materials deteriorate, the metal structure of the 
item can be salvaged by removing the deteriorated material. 

[004] A conventional device for removing material from a metal structure is 
disclosed in U.S. Patent No. 3,830.196 to Guttman et al. In Fig. 1, Guttman 
discloses a stationary painting line in which parts are hung from aluminum 
hangers 40, and advanced through a painting zone 20 by a conveyor 10. The 
painting line includes a burn-off oven 28 for removing paint that has accumulated 
on the aluminum hangers 40. Guttman's painting line is a static structure, and 
occupies a large space. In addition, workers located near the painting line may 
be exposed to harmful combustion products produced in the burn-off oven 28. 



Attorney Docket No. 341 1-0103P 
CIP of Application No. 10/286,855 



[005] U.S. Patent No. 4,270,898 to Kelly discloses a conventional burner 
control method for removing materials from metal parts 5 in a reclamation furnace 
1. Kelly's reclamation furnace 1 is also a static structure, and the parts 5 must 
therefore be brought to the furnace 1 for processing. In addition, workers located 
near the furnace 1 may be exposed to harmful combustion products. 

[006] However, prior art furnaces have required heating of the entire part 
so that not only the surface but the core of the part is heated to a high 
temperature in order for the paint or other coatings to be burned off. Since the 
entire thickness of the part is heated, the characteristics of the metal are often 
changed. Thus, the part may be warped or otherwise deformed. In addition, 
parameters such as hardness, strength, etc. may also be affected. This is 
especially true for materials which are originally heat treated in order to increase 
their strength. 

SUMMARY OF THE INVENTION 
[007] The present invention is in part directed to providing a mobile 
furnace that can be transported to a worksite for facilitating the removal of material 
from workpieces at the worksite. The invention is also directed to a method for 
facilitating the removal of foreign materials from workpieces at a worksite, using a 
mobile furnace. 

[008] According to one embodiment of the present invention, a mobile 
furnace comprises a wheeled vehicle, such as a trailer, for transporting the mobile 
furnace to a worksite, and burners for heating a combustion chamber to a 
temperature sufficient to facilitate removal of foreign material from workpieces 
placed in the combustion chamber. Because it is mobile, the mobile furnace does 
not require a fixed area for operation. The worksite can therefore be utilized for 
other purposes after material removal is completed. 

[009] The mobile furnace according to the present invention can also be 
operated at a remote worksite, so that workers and other persons are not exposed 
to combustion products produced during operation of the mobile furnace. 
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[0010] According to another embodiment of the present invention, a mobile 
furnace is used in a method to facilitate removal of foreign material from 
workpieces. In the method, workpieces are placed in the mobile furnace and 
heated to a temperature sufficient to remove foreign material from the workpieces 
(generally, the workpieces are "processed"). The burned foreign material, or ash, 
can be retained in the mobile furnace after removal from the workpieces, and 
transported to another site for disposal, or for further processing. 

[0011] According to the method, the worksite receives minimal exposure to 
the ash produced during processing of the workpieces. 

[0012] Further, the method according to the present invention operates to 
heat the part extremely quickly so that the surface of the part becomes hot 
enough to break the bond between the coating and the metal without heating the 
core of the metal. As a result, the metal is not weakened and deformation of the 
part is avoided. 

[0013] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS FIGURES 
[0014] The present invention will become more fully understood from the 
detailed description given hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus are not limitative of the present invention, 
and wherein: 

[001 5] Fig. 1 is a perspective view of a mobile furnace according to one 
embodiment of the present invention; 

[001 6] Fig. 2 is a front view of a mobile furnace according to one 
embodiment of the present invention; 

[001 7] Fig. 3 is a sectional view taken along line 3-3 in Fig. 2; 
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[001 8] Fig. 4 is a sectional view of the shell of the mobile furnace, taken 
along line 4-4 in Fig. 3; and 

[001 9] Fig. 5 is a perspective view of a process basket according to one 
embodiment of the present invention. 

[0020] Fig. 6 is a perspective view of the process basket of Fig. 5 mounted 
on the cover. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0021] Fig. 1 is a perspective view of a mobile furnace 10 according to an 
embodiment of the present invention. The mobile furnace 10 comprises a shell 20, 
two burners 50 (only one burner 50 is shown in Fig. 1), a burner control 60, an 
opening/closing device 90, and a trailer 40. 

[0022]The shell 20 comprises a shell body 21 and a cover 22. The cover 
22 may be pivotably attached to the shell body 21 by one or more hinges 23 (see 
Fig. 3). When the cover 22 is closed, an opening edge 24 of the cover 22 abuts 
with an opening edge 26 of the shell body 21 to form a generally cylindrical shell 
20. The shell 20 may be made from a mild steel, such as 12 gauge mild steel, 
and may be formed by separating a 550 gallon oil barrel into the shell body 21 and 
the cover 22. 

[0023] The trailer 40 comprises a frame 42 supported on wheels 44, a hitch 
46, and a catwalk 48 extending along a side of the frame 42. The trailer 40 may 
be of a conventional design. For example, in the exemplary embodiment of Fig. 1 , 
the trailer 40 is a 1 / 2 ton trailer. Four support members 49 (only one is visible in 
Fig. 1) connect the shell 20 to the trailer 40. Alternatively, wheels may be 
provided directly on shell 20. 

[0024] Fig. 2 is a front view of the mobile furnace 10 shown in Fig. 1. In 
Fig. 2, two burner covers 28 are attached to the shell body 21, one burner cover 
28 being attached to each end of the shell body 21. In Fig. 1, the mobile furnace 
10 is illustrated with the burner covers 28 removed. The burner covers 28 are 
attached to the shell body 21 to protect the burners 50, and to prevent a person 
from contacting the burners 50. The burner covers 28 may be attached to the 
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shell body 21, for example, at flanges 30 by, for example, screws, a bolt 
attachment, or welds. 

[0025] The burners 50 (and the burner covers 28) are illustrated as being 
attached to each end of the shell 20, however, the burners 50 may be attached at 
other locations on the shell 20. The figures illustrate the mobile furnace 10 as 
having two burners 50, however, varying numbers of burners can be used in the 
mobile furnace 10. The burners 50 may be attached to the shell body 21 by, for 
example, a bolt attachment, screws, or welds. Each burner 50 communicates with 
the interior of the shell 20 via an aperture (not shown) in the end of the shell body 
21 to which it is attached. The interior of the shell 20 defines a combustion 
chamber 34 that will be discussed later with reference to Figs. 3 and 4. 

[0026] The burners 50 may be, for example, oil burners, such as those 
used in residential heating systems. For example, the burners 50 may be 85,000 
Btu diesel fuel burners. It is advantageous to use conventional oil burners 
because they burn inexpensive, easy to obtain, diesel fuel. In addition, the 
electrical power required to run conventional oil burners can be supplied by a 
standard 1 10V AC current source. A burner 50 requires electrical current to drive 
elements such as a fan, a pump, and an igniter transformer, which may all be a 
part of the burner 50. 

[0027] The burner control 60 controls the operation of the burners 50, and 
is electrically connected to the burners 50 via cabling disposed within a conduit 
62. The burner control 60 may have a manual ON/OFF switch for 
activating/deactivating the burners 50. In addition, the burner control 60 can 
include an electronic memory for controlling the time that the burners 50 operate, 
and for controlling the thermal output of the burners 50. 

[0028] The AC current required to operate the burners 50 is supplied from 
the burner control 60 to the burners 50 via the cabling in the conduit 62. The 
burner control 60 can in turn be supplied with AC current from a standard 110V 
AC power source. The standard 110V AC power source can be external to the 
mobile furnace 10, such as a stationary 110V AC power outlet, or it may be on- 
board the mobile furnace 10, such as a mobile power generator. Other power 
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sources can be used to supply the burner control 60, provided that the current is 
adjusted to be suitable for use by the burners 50. 

[0029] A conduit section 64 extends downwardly from the burner control 60, 
and is connected to conduit sections 66. The cabling within the conduit 62 
conducts current to each of the burners 50 through a respective conduit section 
66. The burner control 60 controls the burners 50 by selectively opening and 
closing a switch, such as a relay, between the AC current supply at the burner 
control 60 and each burner 50. 

[0030] The burner control 60 can operate the burners 50 as a function of 
both the time that workpieces are held in the combustion chamber 34 during 
operation of the burners 50, and the temperature in the combustion chamber 34. 
The temperature of the combustion chamber 34 is communicated to the burner 
control 60 from a temperature sensor 63 (see Figs. 3 and 4) located in the 
combustion chamber 34. The temperature sensor 63 may be, for example, a 
thermocouple. While the burner control can be operated manually, it is also 
possible to program exact time and temperature patterns so that the burners 
cause the parts to follow an exact heating curve. It may also be used to provide a 
cool down rate, if necessary. By following an exact program of heating, it is 
possible to flash heat the parts so that the surfaces become extremely hot before 
the core of the part becomes heated. 

[0031] One or more exhaust pipes 32 are located on an upper surface of 
the cover 22, for exhausting combustion gases from the combustion chamber 34. 
The number and size of the exhaust pipes 32 utilized in the mobile furnace 10 is 
dependent upon the output of the burners 50. While four exhaust pipes 32 are 
shown for the purposes of illustration, a lesser or greater number of exhaust pipes 
32 may be used. 

[0032] The structure of the mobile furnace will now be discussed with 
reference to Figs. 3 and 4. Fig. 3 is a sectional view of the mobile furnace 10, 
taken along line 3-3 in Fig. 2. Fig. 4 is a sectional view of the shell body 21 , taken 
along line 4-4 in Fig. 3. 
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[0033] Each burner 50 includes a burner head 55 that extends, through an 
aperture 36, into the combustion chamber 34. A process basket 110 is provided 
in the combustion chamber 34 for supporting workpieces in the combustion 
chamber 34. The process basket 110 has support portions 115 located at either 
end of the process basket 110 (see Fig. 5), and each support portion 115 is 
pivotably supported by trunnions 120 located on an upper portion of the interior of 
the cover 22 (see Fig. 6). When the cover 22 is pivoted about the hinges 23, the 
process basket 110 is lifted within the interior of the shell body 21, allowing easy 
access to workpieces supported in the process basket 110. 

[0034]As an alternative to a process basket 110, workpieces can be 
supported in the combustion chamber 34 on a rack disposed in the shell body 21, 
for example, or, the workpieces can simply be placed in the bottom of the shell 
body 21. 

[0035] Both the shell body 21 and the cover 22, which define the 
combustion chamber 34, are lined with insulation 70. The insulation 70 includes, 
for example, a first insulation layer 72, a second insulation layer 74 disposed over 
the first insulation layer 72, and a ceramic layer 75 disposed over the second 
insulation layer 74. The insulation 70 retards the escape of heat generated by 
the burners 50 during operation of the mobile furnace 10. The insulation 70 
therefore increases the efficiency of the mobile furnace 10, because the burners 
50 can burn less fuel in heating the combustion chamber 34 to a desired 
processing temperature. 

[0036] In addition, the insulation 70 prevents the exterior of the shell 20 
from becoming excessively hot during operation of the mobile furnace 10. Even 
when the combustion chamber 34 is at a normal processing temperature, which 
may exceed 1200°F, an operator usually can safely touch the exterior of the shell 
20. 

[0037] The insulation 70 is illustrated as comprising two layers. However, a 
single layer, or three or more layers of insulation may comprise the insulation 70. 
The first insulation layer 72 and the second insulation layer 74 may be, for 
example, conventional refractory blankets made from Al-O (47-48% by weight) 
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and Si-O (51-52% by weight). Refractory blankets of this type are typically rated 
to withstand temperatures of up to 2,400°F. 

[0038] The ceramic layer 75 may be a fritted glaze coating, which is a 
composite of frits and glaze. A glaze may be, for example, a silica glass, and frits 
may be particulate minerals, metals, or combinations thereof, which may be 
added to a glaze to adjust, for example, the melt characteristics of the glaze. The 
amount of frits added to the glaze determines the temperature at which the fritted 
glaze melts, and the fritted glaze used to form the ceramic layer 75 in the mobile 
furnace 10 is formed such that it remains solid over an expected range of 
processing temperatures for the combustion chamber 34. The ceramic layer 75 is 
rigid, and serves to protect the relatively fragile first insulation layer 72 and the 
second insulation layer 74 from cracking or fracture. This ceramic layer 75 is 
important because the first insulation layer 72 and the second insulation layer 74 
may be subjected to stresses during transport of the mobile furnace 10. 

[0039]The insulation 70 lining the shell body 21 is secured to the interior of 
the shell body 21 if necessary by a retaining grid 82. Channel 80 extends along 
the opening edge 26 of the shell body 21, and comprises a series of elongated 
metal members having generally U-shaped cross sections. The edges of the 
insulation 70 located near the opening edge 26 are located within the U-shaped 
cross sections of the channel 80. The channel 80 can be attached to the shell 
body 21 by welding, bolts, screws, etc. 

[0040] The retaining grid 82 is a wire mesh that conforms to the shape of 
the combustion chamber 34. In the shell body 21, edges of the retaining grid 82 
are disposed in the channel 80, along with the insulation 70. The retaining grid 
82 helps to secure the insulation 70 against the interior of the shell body 21. 

[0041] The insulation 70 lining the cover 22 is secured to the cover 22 if 
necessary by the retaining grid 82. Channel 78 extends along the opening edge 
24 of the cover 22, and edges of the insulation 70 near the opening edge 24 are 
disposed within the channel 78. The edges of the retaining grid 82 near the 
opening edge 24 are disposed in the channel 78 along with the insulation 70. The 
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retaining grid 82 helps to secure the insulation 70 against the interior of the cover 
22. 

[0042] If necessary, an opening/closing device 90 is provided for opening 
and closing the cover 22. The opening/closing device 90 includes a winch 92 
mounted on the frame 42, a lifting arm 94 mounted on the cover, and a cable 96 
connected at one end to the winch 92, looped over a hook 97 suspended from the 
lifting arm 94, and secured to the frame 42 at an anchor 98. The winch 92 may be 
powered by a 100V AC power source. As an alternative to the winch 92, a 
manual crank can be connected to the cable 96 for opening and closing the cover 
22. 

[0043]The operation of the mobile furnace 10 will now be discussed. 

[0044] When an operator of the mobile furnace 10 determines a worksite 
for removing foreign material from workpieces, the mobile furnace 10 is moved to 
the worksite. At the worksite, the cover 22 is raised by activating the 
opening/closing device 90. Workpieces are then loaded into the process basket 
1 10 for processing, and the cover 22 is lowered by the opening/closing device 90. 

[0045] Once the cover 22 is closed, the operator activates the burners 50 at 
the burner control panel 60. The operator can manually close a switch to provide 
AC power to the burners 50. Alternatively, the operator can initiate a preselected 
process sequence for the burners 50, the sequence being stored in a memory of 
the burner control 60. 

[0046] Upon activation, the burners 50 propel ignited fuel into the 
combustion chamber 34, heating the combustion chamber 34 to a processing 
temperature sufficient to facilitate the removal of foreign material from workpieces 
in the process basket 110. The processing temperature should be high enough to 
facilitate removal of foreign material associated with a workpiece, but not so high 
as to warp or melt the workpiece. For example, a processing temperature of at 
least 400°F is applicable for facilitating the removal many paints, lacquers, etc. 
from workpieces. A processing temperature exceeding about 700°F is 
preferable because it allows for the removal of materials having higher 
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combustion temperatures. In addition, processing workpieces at higher than 
700°F is faster than processing at lower temperatures. 

[0047] In particular, it is possible to heat the workpieces very quickly in a 
"flash heat" arrangement. For example, the parts can be heated from ambient to 
900°F in approximately thirty seconds so that the exterior surface of the workpiece 
is heated sufficiently to break the bond between the paint or other coating. 
However, the heat is removed quickly so that the core of the workpiece, that is 
everything except for the surface, is not heated to the point that the metal is 
affected. The burner controller may be programmed using a microprocessor or 
may even be controlled manually. After the flash heating is accomplished, it is 
also possible to include a specific cool down rate, or the parts may be allowed to 
cool without control. 

[0048] Since the heat is applied quickly and ended quickly, thermal 
migration between the surface and the core of the workpiece does not occur. By 
controlling the temperature, the depth of penetration of the heat can be controlled 
so that the bond between the coating and the metal workpiece can be broken 
without heating the core of the material unnecessarily. The result of this is that 
the coating is removed easily due to the high temperature while the work piece is 
not deformed and the original heat treatment is not lost. This method may be 
utilized on any number of different parts. For automobile fenders and similar 
parts, it has been found that paint can be removed without deformation of the part 
despite the fact that the metal has varying compositions used by different 
manufacturers. Also, the process is suitable for automobile rims, and especially 
for large rims such as those used on trucks. Such rims are often heat treated to 
improve their strength, so that traditionally, the use of heat to remove paint has 
not been allowed since it affects the original heat treatment and accordingly the 
strength of the rim. The present process can be utilized without affecting the 
original heat treatment, due to the prevention of thermal migration. 

[0049] When the workpieces in the combustion chamber 34 have been 
exposed to the processing temperature of the combustion chamber 34 for a 
predetermined amount of time, the burner controller 60 ceases the flow of current 
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to the burners 50. The burners 50 then shut off, and ignited fuel is no longer 
supplied to the combustion chamber 34. The cover 22 is then raised, and the 
workpieces are removed from the process basket 110. If desired, a controlled 
cool down rate can be enacted by the burner controller before raising the cover, if 
this is important for the strength of the particular workpiece. 

[0050] If present on the workpieces, ash from the burned foreign material is 
removed from the workpieces after the burners 50 are deactivated. The ash may 
be removed while the workpieces are suspended over the shell body 21, so that 
no ash from the workpieces is left at the worksite. 

[0051] After the ash is removed from the workpieces, the parts are removed 
from the process basket 110. The cover 22 is then closed and the mobile furnace 
10 is transported to another location for disposal of, or for further processing of, 
the ash produced from the processing of the workpieces. Therefore, the worksite 
receives minimal exposure to the ash generated by processing workpieces in the 
mobile furnace 10. 

[0052] The present method not only prevents exposure to ash from the 
processing, but controls the amount of fuel necessary for the procedure. In prior 
art devices which merely bake the part for hours, emissions occur for an extended 
length of time. Since the present procedure occurs for a matter of minutes, the 
amount of fuel necessary and the amount of emissions created is severely 
decreased. As a result, the process needs less fuel and produces fewer 
emissions, yet provides workpieces which are clean without deformation or 
changing of strength and hardness characteristics. 
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[0053] The invention being thus described, it will be obvious that the same 
may be varied in many ways. Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included within the scope of the 
following claims. 



